Introduction
Primary angiosarcoma of the breast is a rare and highly aggressive tumor. It represents 0.04% of all breast tumors and approximately 8% of breast sarcomas [1, 2] . It is most commonly observed in young patients (aged 30-50 years). These tumors have a poor prognosis with an 8-50% 5-year survival [3] . These tumors usually develop as a complication of a preexisting condition, such as prior radiation or lymphedema [4] . The etiology of primary angiosarcoma remains unknown. Surgery continues to be the cornerstone of treatment. Radio-and chemotherapy have been attempted with varying results. Here we present a case of a 41-year-old premenopausal woman with primary angiosarcoma of the breast treated at our institute.
Case Report
A 41-year-old premenopausal woman presented with a lump in her left breast. There was no previous history of radiation or any other comorbidity. On physical examination, the patient had a tumor located in the lower outer quadrant of the left breast, 12 × 9 cm in diameter, with skin infiltration and a palpable axillary node measuring 3.5 cm in diameter. Mammography showed a lesion highly suspicious of cancer, classified as BIRADS 5 (Breast Imaging Reporting and Data System). Core biopsy reported angiosarcoma grade 1, CD 34-negative and CD 31-positive ( fig. 1 ). Chest X-ray, bone scan, and abdominal ultrasound (US) showed no evidence of metastatic disease. The patient was treated with neo adjuvant chemotherapy based on doxorubicin and cisplatin at doses of 50 mg/m Thalidomide for Angiosarcoma of the Breast 75 chronic lymphedema (radical mastectomy -Stewart-Treves syndrome, or radical inguinal lymphadenectomy -Kettle's syndrome), radiotherapy, foreign material introduced into the body, and environmental carcinogens such as arsenic, dioxin, and vinyl chloride [5] . Angiosarcoma of the breast is classified as primary if it occurs sporadically in a young woman, usually presenting as a palpable mass. Secondary breast angiosarcomas occur most frequently in patients who have a history of breast cancer treated with conservative surgery followed by radiation therapy; the average latency period is 5-6 years [6] .
In this setting the risk of developing angiosarcoma could be as high as 16-fold (95% confidence interval (CI) 6.6-38.0) according to the data revised by Monroe et al. [7] . These tumors tend to develop 4-7 years after therapy, and may be due to persistent lymphedema. The diagnosis of angiosarcoma can be challenging. The mammogram may show a nonspecific mass, and up to one third of patients have no abnormalities [8] . Magnetic resonance imaging (MRI) has become a useful diagnostic tool [9] . As in our clinical case, mammographic findings may be non-specific. Histologically, angiosarcomas of the breast are classified into 3 grades (grade 1-3) or as well to poorly differentiated. It was believed that histologic grading of mammary angiosarcomas played an important role in determining the prognosis, but a recent study has shown that there no correlation between histologic grade and patient outcome [10] . Differential diagnosis of this rare malignancy includes benign hemangioma, cystosarcoma phyllodes, stromal sarcoma, metaplastic carcinoma, squamous cell carcinoma with sarcomatoid features, myoepithelioma, fibromatosis, fibrosarcoma, liposarcoma, and reactive spindle cell proliferative lesions. Immunohistochemistry can show positivity for factor VIII antigen, CD34, CD31, desmin, and vimentin. CD31 appears to be the most promising marker [6] . In our case, positivity of CD31 in association with the pathologic features confirmed the diagnosis.
Treatment is primarily surgical, either by mastectomy or wide excision [10] . There is no role for axillary dissection due to the low incidence of axillary metastasis [11] . However, when nodal involvement is suspected, axillary dissection is recommended [12] . In the present case, the patient had nodal involvement at the time of diagnosis. However, this clinical finding did not have pathological correlation. The role of adjuvant therapy with radiotherapy and chemotherapy is equivocal. This is because of small sample size in previous studies and selection bias. Although there is no survival advantage, adjuvant radiotherapy has shown to reduce local recurrence of the tumor [11] . It is reasonable to offer radiotherapy if there is a high risk of microscopic residual disease.
Metastatic tumors have shown response to combination cytotoxic chemotherapy (up to 48%), which suggests that angiosarcoma is likely to be a chemosensitive disease. Many different anticancer drug combinations, including cisplatin with doxorubicin, cisplatin plus paclitaxel, and cisplatin plus doxorubicin plus paclitaxel [13] , have recently been tested. Asmane et al. [14] reported 3 cases of metastatic or locally at the same dose. The patient developed neutro penia grade 2 and 3, and required support with granulocyte colony-stimulating factor (G-CSF). After chemotherapy, she achieved a clinical partial response (PR) with illdefined residual disease measuring < 2 cm. The patient underwent mastectomy (both pectoral muscles were preserved, nodes in the axilla were removed in continuity with the breast and over lying skin); complete axillary dissection was not done. The pathology review showed fibrosis, absence of tumor, and 11 axillary nodes with hyperplasia ( fig. 2) . The patient received adjuvant radiotherapy to the chest wall at 50 Gy. She is recurrence-free 6 months after treatment completion.
Discussion
Angiosarcoma can arise in any anatomic site, mainly in skin or soft tissue. Clinicopathological presentations include cutaneous angiosarcoma, lymphedema-associated angiosarcoma, radiation-induced angiosarcoma, primary-breast angiosarcoma, and soft tissue angiosarcoma [5] . The etiology of majority of cases of angio sarcoma is unknown. The tumors may develop as a complication of a preexisting condition such as Alvarado-Miranda/Bacon-Fonseca/ Lara-Medina Fernando/ Maldonado-Martinez/Arce-Salinas advanced angiosarcoma treated with doxorubicin, cisplatin, ifosfamide, and paclitaxel; the authors found PR in 75% of cases, and all of these patients were alive at 1 year of follow up. The patient cited in this case report was treated with a combination of cisplatin, paclitaxel, and doxorubicin, which was well tolerated and confirmed the efficacy of the approach in terms of clinical and pathological response. Main toxicity was neutropenia grade 2-3 resolved with prophylactic CSF-G. Hashimoto et al. [15] recently published preliminary data suggesting that vascular endothelial growth factor (VEGF) and its receptor might be responsible for the paracrine-or autocrine-stimulated proliferation of some breast angiosarcomas. Immunohistochemical data from Itakura et al. [16] demonstrated positive VEGFR-3 expression in 27 of 34 (79%) angiosarcomas; however none of these had breast origin. Gennaro et al. [12] , searching for VEGF re-expression, determined its expression levels in 20 breast specimens and found a significant association with low-and intermediate-grade tumors, suggesting the role of VEGF in the early carcinogenesis of angiosarcoma. In our case, thalidomide was chosen for its anti-angiogenic and -inflammatory properties [17] . The primary mechanisms include effects on the tumor microenvironment, VEGF, plasma cell apoptosis, and angiogenesis [18, 19] . This was supported by the clinical case reported by Raina et al. [20] who achieved complete response after treatment with thalidomide alone in the treatment of secondary angiosarcoma. Regarding other anti-angiogenic therapies, there is a small amount of evidence based on case report findings of the benefit of bevacizumab with or without chemotherapy; however none of these cases were breast angiosarcomas [21, 22] .
Angiosarcoma carries a poor prognosis. 5-year survival ranges from 8-50% [3] . Hodgson et al. [23] reported the Ontario experience of 70 cases of angiosarcoma, with mortalities of 44 and 58% for primary or secondary angiosarcoma, respectively. The Mayo Clinic experience, reported by Scow et al. [24] , showed 5-year survival for primary and secondary angiosarcoma of 46 and 69%, respectively. And finally the MD Anderson Cancer Center experience of 55 cases [25] reported a median overall survival of 2.96 years (95% CI 1.60-4.32). With better survival rates for those patients with localized disease at presentation, at 2 and 5 years overall survival rates were 90 and 59%, respectively. The authors also reported a relapse rate of 30% which is similar to other sarcomas.
Conclusion
Primary angiosarcoma of the breast is a rare disease, surgery remains the cornerstone of treatment, and there is no evidence of a benefit of radiotherapy or chemotherapy as adjuvant treatment because of the lack of randomized studies. However recent evidence shows the important role of the angiogenesis process during the early stages of disease; thus the introduction of anti-angiogenic therapy may be considered as part of the management of this disease.
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